Two new oxindole alkaloid glycosides, nauclealomide A and (3S,7R)-javaniside, were isolated from the leaves of Nauclea officinalis. Their structures and absolute configurations were elucidated by means of NMR, HRESIMS, X-ray diffraction, acid hydrolysis and quantum chemical CD calculation. Nauclealomide A is a novel monoterpenoid oxindole alkaloid possessing a rare tetrahydro-2H-1,3-oxazine ring.
The genus Nauclea (Rubiaceae) comprises thirty-five species which are mainly distributed in Africa and tropical regions of Asia and Australia [1] . The plants of this genus are rich in indole alkaloids, which exhibit antimalarial, antiproliferative and renin-inhibitory activities [2] [3] [4] [5] . To date, phytochemical investigations have led to the isolation of more than 70 indole alkaloids from the genus. The bark and twigs of Nauclea officinalis Pierre ex Pitard is used as a traditional medicine in China for treatment of colds, swelling of the throat, pink eye and other ailments [1] . During the course of an ongoing search for new alkaloids from medicinal plants in China [6] [7] [8] [9] [10] [11] [12] , the EtOH extract of the leaves of N. officinalis was further investigated, which led to the isolation of two new oxindole alkaloid glycosides, nauclealomide A (1) and (3S,7R)-javaniside (2) ( Figure 1 ). The structures of indole alkaloids 1 and 2 were elucidated by NMR, HRESIMS, X-ray diffraction, acid hydrolysis, as well as CD analysis. Herein, the isolation and structural elucidation of the new indole alkaloids are described. In addition, the β-configuration for D-glucose was further determined based on the large 3 J H1,H2 coupling constant (J = 7.9 Hz) of the anomeric proton. Taken together, these spectral data suggested that 1 was a monoterpenoid oxindole alkaloid with a β-D-glucose unit [13] [14] [15] .
With the aid of 1 H-1 H COSY, HSQC, HMBC, and ROESY experiments, all of the 1 H and 13 C NMR signals of 1 were assigned as shown in Table 1 . The 1 H-1 H COSY spectrum of 1 revealed the presence of three spin coupling systems (C-9 to C-12, C-5 to C-6, and C-3 to C-21/C-18, Figure 2 ). In the HMBC spectrum, the correlations between H-17 and C-15/C-16/C-21/C-22, and between H-3 and C-22 revealed the presence of ring E, which was fused to ring D. In addition, the HMBC correlation between H-21 and C-1' indicated that the glucose was located at C-21. Moreover, HMBC correlations between Ha-5 and C-3/C-7/C-22, as well as between Ha-6 and C-2/C-7/C-8 were also observed ( Figure 2 ). Comparison of the NMR data of 1 with those of javaniside [13, 14] indicated that they were very similar, except for the obvious down-field shift of H-3 (from δ H 4.09 to 6.28), C-3 (from δ C 65.5 to 80.0) and C-7 (from δ C 58.0 to 77.6). Furthermore, according to the NPC Natural Product Communications 2015 Vol. 10 No. 12 2087 -2090 Figure 3 ). The absolute configuration of C-15 in these indole alkaloids was determined as S biosynthetically based on secologanin [16] . Thus, the absolute configuration of 1 was elucidated as 3R,7R,15S,20R,21S, which was consistent with the results obtained by the following quantum chemical CD calculation experiment (Figure 4 ). The molecular formula of (3S,7R)-javaniside (2) , and an ortho-substituted benzene ring, which suggested that 2 was also a monoterpenoid oxindole alkaloid with a glucose moiety [13] [14] [15] .
With the aid of 1D and 2D NMR experiments, all of the 1 H and 13 C NMR signals of 2 were assigned ( Table 1 ). The 1 H-1 H COSY spectrum of 2 revealed the presence of three spin coupling systems in bold ( Figure 2 ). In the HMBC spectrum, the correlations between H-17 and C-21/C-22, between H-15 and C-16, as well as between H-3 and C-22 revealed the presence of ring E, which was fused to ring D. Moreover, the HMBC correlations between H 2 -6/H-5b/H-3/H 2 -14 and C-7, and between H-3/H 2 -6 and C-2 were observed, which indicated that ring C was fused to ring D and then linked to ring B via the spiro-carbon (C-7). In addition, the HMBC correlation between H-21 and C-1' indicated that the glucose was located at C-21.
The relative configuration of 2 could be established by a ROESY experiment. In the ROESY spectrum, the correlation between H-3 and H-19 indicated the α orientation of H-3. In addition, the ROESY correlation between H-9 and H-3 suggested that the carbonyl group at C-2 was above the C/D/E plane (Figure 3 ). Considering the biogenetic pathway of these indole alkaloids, the absolute configuration of C-15 was determined as S [16] . Thus, the absolute configuration of 2 was elucidated as 3S,7R,15S,20R,21S, which was consistent with the results obtained by the single crystal X-ray diffraction experiment ( Figure 5 ) and the quantum chemical CD calculation experiment (Figure 4 ).
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Experimental
General experimental procedures: Optical rotations were measured on a JASCO P-1020 polarimeter, UV spectra on a JASCO V-550 UV/VIS spectrophotometer with a 1 cm length cell, and IR spectra on a JASCO FT/IR-480 plus FT-IR spectrometer. 1 H, 13 C, and 2D NMR spectra were recorded on a Bruker AV-400 spectrometer and HRESIMS on an Agilent 6210 ESI/TOF mass spectrometer. CD spectra were obtained using a JASCO J-810 circular dichroism spectrometer. For column chromatography, silica gel (300-400 mesh; Qingdao Marine Chemical Group Corporation) and Sephadex LH-20 (Pharmacia) were used. TLC analyses were carried out using precoated silica gel GF 254 plates (Yantai Chemical Industry Research Institute). Analytical high-performance liquid chromatography (HPLC) was performed on an Agilent chromatograph equipped with a G1311C pump and a G1315D diode-array detector (DAD) with a Cosmosil 5C 18 -MS-Ⅱcolumn (4.6 × 250 mm, 5 μm). Preparative HPLC was carried out on an Agilent instrument equipped with a G1310B pump and a G1365D detector with a Cosmosil 5C 18 -MS-ⅡWaters column (10 × 250 mm, 5 μm). X-ray crystallographic analysis was carried out on an Agilent Gemini S Ultra diffractometer with Cu Kα radiation ( = 1.5418 Å). 
Crystal data of (3S,7R)-javaniside (2):
The X-ray data of indole alkaloid 2 were collected using a Sapphire CCD with a graphite monochromated Cu Kα radiation, λ = 1.54184 Å at 173.00(10) K. The structure was solved by direct methods using the SHELXS-97 program, and refined by the SHELXL-97 program and full-matrix least-squares calculations [17] . (15) . Crystallographic data of (3S,7R)-javaniside have been deposited at the Cambridge Crystallographic Data Centre (deposition number: CCDC 937396).
Acid hydrolysis:
Indole alkaloids 1 and 2 (2 mg each) in 2 N HCl (5 mL) were heated at 80°C for 2 h, after which the residue was dissolved in pyridine (1 mL) and stirred with L-cysteine methyl ester hydrochloride (2 mg) at 60°C for 1 h. O-tolyl isothiocyanate (5 μL) was then added to the mixture and heated at 60°C for an additional 1 h. The reaction mixture was subsequently analyzed by HPLC and detected at 250 nm. Analytical HPLC was performed on a Cosmosil 5C 18 -MS-column (4.6 × 250 mm, 5 μm) at 20°C using CH 3 CN-0.05% CH 3 COOH in H 2 O (25:75, 1.0 mL/min) as the mobile phase. Peaks were detected with a G1315D DAD. D-Glucose (t R 16.4 min) was identified as the sugar moiety of indole alkaloids 1 and 2 by comparison with authentic samples of D-glucose (t R 16.4 min) and L-glucose (t R 14.9 min) [18] .
Supplementary data: HRESIMS, UV, IR, 1D and 2D NMR spectra of indole alkaloids 1 and 2, and quantum chemical CD calculations of 1 and 2.
